&mm&i&~ j»«*tt*wv>*, Bug****';* ae**^, **}#*^ m 

2 0 0 2^10^2 4 0fcWK3n&B*«rillFffl*2 0 0 2-3 0 
5 9 4 8 7C5ft^, TkttZ 0 0 3^3fll9 H fCtfiBS^tlfc B ^f^tfiHKB 2 0 0 3 
- 7 6 1 2 9 &tf2 00 3^3^2 6 □ £tBH£*l& 0*f#Wff,J9i 2 0 

03-85791 Ort^, 2 0 0 3^8^ 1 8 B lCffl«H2*lfcB**SBf IHK 
2003-29407 2<E>F»3¥?. &tf2 003^8^27 B KfcBESS tlfa B #4# 
fritiM 2003-302900 <£>F*i2ga«-?-(Z>£££-S:*l£. 

10 

BACKGROUND OF THE INVENTION 

*&w\*. &t®i$.&m. smmmm*u. be«*^. * 

«iigttlT^. 1T1CI. 2T2CS. JJUr^MJ^xafc^arr**. 
TV»*« 1T1CS. 2T2C32te. D R AM tS&if 1^1 C1»J«"C* 0 , SftJl h 

iticm, 2T2csit s r AMt^otssa^ai^s^ft**^ S 
g^TC 2 5 6 k b i t ^T©/j^m&a*S5a{fcsn-rv>;5. 

:h«IW#«»tl/TB, £lCPb (Zr, Ti) O a (P Z T) MM 
nentW*. PZT«D«fc* Z r/T I Jfc**5 2/4 8*SW*4 0/6 Ofc 

PZTtE>J&£\ La, Sr» C a iz t^o fc7C^rf>* F — t? >^StlTffl vs £ 

1 



-^•Wh'i'^Xm ITICi, 2T2C«fctti'<'te;i^-f X*«* 

sir tta-fb^pzTjE^aswittt* T i***#*s*t*u**«'*«£- u- 



low*.. **• Pb : + ». T . : + 4-*«r«* K »»^^* 



* * / 1 -> * © * tt te a * b * *s ^ « * # *. * c i a* & s o 

BRIEF SUMMARY OF THE INVENTION 

*ggWCDB»M:. 1T1C, 2T2C;fctWIW^HJ**M«*** i & , J© 
#58WK«*B*i«#«»* AB,.,Nb,O,(0-*aT*Sn, A?c#tt, 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
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0 6 A~H 6 C tt. 'Mmm 1 Kfctt* P Z TNBOWt»i*7* D S>- 1 

10 «)B8fl***"*"WT**. 

H7A~H7C», jWli|llC*lt*PZTNil«>W»fcM«fefc®»«** 

IB BB9A~B9Ctt, ««M 1 C*tt« P Z TN«fl)Mt t^f'J 
■ 1 0 A* *t«B lOBtt, 1 ICfctt* P Z T U - 

Ml Utt, «mK*tt*PZTN*©*#»***«T?**. 18,1 1 

0 12B, a«niic*it«*vr>TEOSKJ:*s io B «M#»*sn 

[SI 1 3 tt, *1KM 1 fc*tf«**/>T EOSCWSi O .AMfiMl/ft 
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HI 61*. Z™**********" 9 ''** 

SI 9A*M1 9Bil. ^ttffl 2 * P Z TNKffl t^^U ->^»tt 

@2 ltt, *»«2C*»t*PZTN»fl'l'©Pb»JIIiNb©»*ttOW 

1^2 3A~0 2 3Cft, ^HM 3 Cfitf * P Z T NK©»*n:8***»C* 
M 2 4 A4S W 24Blt 3 iZ&»Z P ZTN*Bmt«»« 

£gfci?3-r*fcifc® fed 

H2 7 A-BIZ 7Ett, M«te*lt*PZT«©*l« i e7arDS?-**-rH 

@2 8A-02 8EI1 P Z T*«ttfttt*«t«T?»*. 

25 |^2 9A*J:^2 9B«, H*C*»*M pzTHfl,t ^ ,J ^' 

So 
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h 3 3 A&±xtmz 3 Btt, a»***wv>*©fc*7 i U5'XWtt*sTia 

i 

0 3 7 Ate, 1 T 1 Cl^t^^t 'J ^SWt*tlRj50T*§. 03 7 
Bits 1 T 1 C fc^^Wfc^"^^^^**- 
0 38A~@3 8C1*, 5i^«:^^:UroS5lBXe«:^-r0"??*«>o 

15 g 3 9 tt» ffi&^y h'O^M@^*5. 

04OA«* E»^7l«<5¥IBT»*. H4 0BH:, Utk^y H^WMf 

20 @4 3Alt PZTKlTafcSJlOU/tailSftt^ROt^^'JS/^Wtt**"*"^ 
-Cfc*. H4 3BB, P2TfcW*i6ttbfc»»*#K«>t:^^''J->^«ftt*:a% 

DETAILED DESCRIPTION OF THE EMBODIMENT 
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(1) AB.^Nb.O,® '««-C**n» 

Atc*»» £*> p b^6«t0, BTCiSttt, Zr. Tl. V, W, H f JkZ* 

Ta©^. ^<tfc-^»^0, 0. 05<x<l©«51tNb^ 

*fc, AJcfctt* Pb,_ y Ln y (0<yl0. 2) ^SM^^**. * 
bT, Lnfi, La, Ce, Pr. Nd. Pm. Sm. Eu. Gd, Tb, Dy, 
Ho. Er, Tin. YbR^Ufl)5t, fc*--3tt-h*&fc*Cfc*T 

(2) ««o»»Kfli*aft*«<Mtt»4» (Pb,_ y A y ) (B,. x Nb x ) 0 3 
O-jfi^Sn, A5E*tt. L» ( Ce, Pr. Nd, Pm, Sm, Eu, G 
d, Tb. Dy, Ho, Er, Tm, YbitfLu05«. *fc<fc«b--3«-t 
*6ftD» BtE*WU Zf, Ti, V, W, HffttfTa©^. -:PfiLfc*6 
&r) v 0. 05<;x<l OfcD**U<WU 0- 1***0. 3) ©HBIiHTNb 

(3) ;«lK©#»K**!*iSm#IStt* Zr««0*Tl«*#*<. * 
•?TiiffiJ*«>5^. 2. 5^V%£Jl±4 0t^»T (,i:O0?£U<tt:. 10* 

ffliflWW-htftit^f**. S&td. ^©PZT^^m^lK«, 0. 5 

(4) ABO s ©-*3CT?*3*U AU-f 

tfT i ftfrtTPZT***^^**- COP2T*a»*#Rtt» AIM b 
© P b A B O .©fMMMMMttfcte** t-T^ <tfe2 0^WT 

TT*«. ffiSHAlM h«DPb^«*01/2fc*at5M 

t i gL*#z r a** o <b« < . *-3«w#**o**«a**f«"* 11 t*«T?# 
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(5) 2|e^»i©^®fc:«S^^JS©ffii£^ffi«. PZT*3S««WB©ffll 

T i O.flVWyjUW** ^ P b N b O 3 fll ^Lt fe©* W 
5 V>5o 

s^pb s i o^v^^mm^m^^r^^^^^^^^^' 

(6) *^JBcD^@{c#s^gim^ostje^^ pzTr^ssm^^^^ 

;0 Uric. Pb^O. 9-1- 2©«Btrt*h» , /m»*t)l!l' > T»*t«. 

CMOSh7>yWV-^BKK £ ■& S ^ t^ifi IT V> S & 

20 ^ic^oTjBiRlfcffftffSSIMff^^y"^*^^ tt»3ft««#*tt* Tilt 
Jl,%^T)&SNb-eS^^n. RJWffcl^XfiU^S iStfGe*ftJ»8«# 
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(i i) *»io»ic«**w#/ s E'J©»a** tt ' »i©*»wrr 

*iPbZrO,»«J8^)l'»*tJ» 2 ' 0 W» iT ** PbTlO,M 

5 m */ 3 p b N b ° 4 

we. m» »2. *t;*3 ***M*»rr*fc» 

10 jfc*©iSHW<?**- 

CTMitWtSCi. »B-F«*«-t»=Pb. Zr, TU ^^b* 

b *«7ci* t. UTt» P Z TN «f ***** » V»T. *** P Z T N«**<fc 
TNifMlfl*WMMK«ft*. ttoT. «£*©J:^, 

»**fc*fc*««n^«^*#«** »EPZTNl*Wb 
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(14) ^M^ffik:**^***^^^^©®**"*^^^ 

^V*-;Vh5"J*— h (TEOS) fclt^T* *D« + «>*Mfe*»***tt» 
MJ/ ^5> (TMS) *JHV>T««S^y3>«*&*«*»*** r * 

N*«fl 5 *ttt»fl:^*fc*®*»**** ft * IB * l ' , " eff5JIA: * , ' r **" 

^ _ ^ ^ s c <k £ Mr it T * c £ a* -c * « . 

(16) ««a>j»«o«i««**^3/f»» ±Bsnte»M#*t/t*/ 

*JHV»fc. ****** *J;tf*«#*f«iBt*lt*»Tt 

m-rz. 

1. tttt«*«U *J:tftn6»ttl*tt 
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^10 0 &m'&&}^7KirWffim~e&Z>* 
gll^fi^C, MtMf/^lOOB. ®ISm#li55 1 0 1 , ^Ifg 

f^fggl 0 2&.n%2M^l 0 PI, Ir, Ru^MRO*#* 

txfj ^oftsittMrtsfc^ o 2#.t/$S2^«i 

o 3 i:i«W^^«^^^*^'^ n5e o 2*tf 

8SKM8#K 1 0 1 tt» Pb, Zr, T i fc^T*trlft<Mfe*&fc* 
PZT*Mt#MwtWSh*. **tt©*«T?tt« C©»»iB# 

Oil 0 1*T 1«M hKNbtK-K^fcP b(Zr,Tl,Nb)O s (P 

ztn) iKffltseit^tl'S. 

ffi{tC <V S . *fcNb©Jfi^flfftt, + S«Tf*«T?*0» fcfc*Pb 

Nb«*lc±DPb*tt©«***5 Pb*£t*# 

fcfc, Nb©g?Wi+4Ife^TI»fc», T i «+©«*>& tt+#tef?9=: 
fc*WTM. Kfc. M»=M:Nbl»**ll**«W««<* Pb*»*lt» 
<ftotl»*t#A6n* (H. Mlyazawa, E. Natori, S. M 
iyashi ta: Jpn. J. Appl. Phys. 3 9 (2 0 0 0) 5 6 7 

9) . 

frfctiTSfctf* *©fitt» 0. 2-0. 0 2 5mo 1% (J. Am. Cera 
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m 



Soc, 84 (2001) 9 0 2 ;Phys. Rev. Let, 83 (19 
9 9) 1 3 4 7) SJ£^ ffi«tf>fcfc<0T**- :oJ:5i:Nb«ii:H-t 

ttSttftK 1 0 1 EfcP b S I O >J b £ 

fttl/ TPZTNSffl^«^ NbWBIit'bfc* PbS iO,->'J^r-ht 

#Jgll 0 1 ■ 

PZTN«II«#*»0 1B. Pb. Zr« TU **tfNb©^<t^ 

m 1 ©HWIWKfc UTWU PZTNMt#«»«*WW®5«. pbS 
tfZrWSPbZrO.^M hjBS,*#j*-*-*;fc*»**#* n " * 

C fiIbtJ:*PbNb0^n^*0«ft*««t«fc*M*** n - :r 

±8E»1* »2»ttfJB3©JB»*««^* WAfcf. PbZr 0 . 2 Ti 0 . 8 
Nb 0 2 O a (PZTN) #i6M*il«l0 1««t*W, (mi Wig 
WWW*: OK 2 *>*»«» : ■ « : 2 0jfC»#«!li: 

^ts. u*u wwsww****^**^ 1 ^' PZTN 
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##*IK J. Am. Ceram. Soc, 84 (2001) 9 0 2^ 
Phys. Rev. Let, 8 3 (1 9 9 9) 1 3 4 7§ct DW^TifeS. 

Ti3Lt>*>. -fc*J«l, «2, »S*WI4**fl)8*»«fll^*Ctt, p 

-«aiB*«iaixs! ut7^sti2, xfyysTi3) <D-*©x«*ms 

£-T, S i SIRJbldP t flf©**)8ft*R**Bl/"CT«*i**l(lt* (* 

x^ysTii) . A#ft&fctt» p t««a*JifciB*»«*wTr*. 

5 0 rpm&TKI3te**«T£*Tl O^BffBCa**. «»«6»«T.«tt 
1 5 or~l 8 0-C-eff^ Uf^ST13) . tt»«t«Lffltt*«»H«TT? 

h^u-h^^fflv^Tff^o ra*fcKffis»jaaxeTrtt3 o o-c-3 5 or 

tZB,te<DlZtb<nm!£\Z* i*»Bfff«t*-T^9 (RTA) « 
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10 



15 



20 



25 



*fc««*oWBi 0 0- 2 0 0 nmMfctftti^tft. ±* 
«*****tt«fc*0JMbfc«* (^ST15) . »2M^M 

HT rit PZTNMWH1 oi*»^"«*w«**^^^ 
M 3 ^tft^A-^ iooop -v we) t**y ***** 

IliiP(-vs)^o. stff)loil^i:M-Pri^. « 

KS+l/SVstlfc^lt ^liP(+l/3Vs)tftO, Stf«ffi« 
+ Vs tU^ #«S&l*?5t*P <+Vs)fc:R*. 

*r. -i«kv $ «Bi»bT»«iP (+ v s) cufcfc - 

-MBE- V S *HI»bT»*«* P(-Vs)l:US>+l/3Vs 

OPOlilc«i«»t^« WW" 1 1 6 1 0 
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f&mteP Z TTtt»«<0»3£bfc«ll6*» 6^««rKC^***WKl 1 / 3 V s ^ 

^t, ^JS^^©5iii8§fS*^^A>'^ i o o ^^t^m^^^u^e^aiffi 

Pb:Zr:Ti:Nb=l:0. 2:0. 6:0. 2, 1:0. 2:0. 7: 
0. 1, jfttfl : 0. 3:0. 65:0. 5 £. VTt. T&ib^N bSS2HJS£±fl£ 
<j[>5~2 O^Wil/t. CitPbS i O 3 £0~l 56^jKlUft:« 

tt&Xi&El!ffi£fC<fc0fcJ3rr*£. 1815 A-IS15 ClCiS-r^-e&o*:. &I5A 

fc^^n-5 0% (&d cd«-&, sfi&tei&K* 8 o o«c*Tffc^-r*), is-ssm* 

/t<P^D7«3^^nfc. 1SJ 5 B{C^$tl-5 0 . 5 %<D4g-gr, PZT 

t/^-r o^nycojgffi-p^^fco ta 5 ctc^sn* 1 pzki 
20 id m-mpim&nznfto %?tm&mhznwi'vne>n7tzLi:&f3:^m£$k 

^CPbS i O 3 C0l %SSSnPZTN?$II&K:*lbT, mm&l 2 0 — 2 0 On 
mtUi^5» 06A~@6 C^b^t@7A~07 C £ ~5> td, -tn^" 

tl«J?telfc«bfctS»tt*»Ufc. ft*. 06A~06Ctt. fl3J£l2 0nm~ 
25 2 0 0 nmJC^W-ftSHfl'^^^as?— **-r«^«l»*«Tf*0» @7A~0 
7 CIS, flIJSl 2 0 nm-2 0 0 n mtC43l*3 P Z TNiR©teSiS*tX» 
mrri£K«fc*8IJffiiSSJfcT?<&*. |&8 A-18 8 C*3<fctfl2 9 A~ig9CK:^ 

t«tdK. BJJJiWl 2 0 nm~2 0 0 n mO^lSO^TtC&^TftSHiWfiifFfc: 
tXf'J->^^ s f 5>n&. &*3, @9A-09Ctt. @8A~@8C©tX 
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-d ©Si b T -5 £ £ #5812;* n£ . 

5 8SS^t=«fc&^ 2 VRJjJDfl* (fi§*Pl$) T5 X 1 0 -*~7 X 1 0" 9 A/cm 2 t# 
PbZ r 0 . 2 T i o. 8 Nb 0 . : JI«fl)«»»tt. SCUTs* 3 ?-* v f << 

u > h&ffl>j^bfctc:5, 01 1 A3&rxiai i Bfc^r^-stc, **jca»t?» 

SfcK. fell 2 £^£5^ 116 0 1 -tf*. T^fii6 0 1, «JS{!«10 
P ZTN53U£lgfM8 6 0 3, .bfiBttfl 6 0 3 Lfc&agtifls:* 6 0 

OOiCt^TEOS K<fc5S i 0 2 Jg*6 0 4 £1*^7$:. 
PZTI^7>TEOSIl^S i 0 2 lgS*£ffc£fT3 TEOS^5)I4tl. 
15 *^*<±a5P t ^iaUTPZT^5S^L'^<t^^ , J'>^*^ $ ^:<^• ^, ^ ,^^ ^ 

p z t as a^int b * 3 z. t £ n-c ^ z> . 

l^Ufe**S#$eJ£Ww.fc<5P ZTN»«*#ia6 0 3 IA, 0 1 3 ^^±"5 

JtM(Cfc«6^^(DPZT^m^fi55©s¥#i*fi 1 o}fc. t*P2Ttb 
Xtts -^n^tlP b : Z r : T i = 1 : 0 . 2:0. 8s 1:0. 3:0. 7 > 
1 : 0. 6:0. 4 fcbfc. ^© 'J — 014 lC^T£5KU T i 

25 &&mtf®m?Zte£V-#®W : -te%<t^~Z^* 1 '^ Tl : 8 0%O48^v 2V 
f=P;MI$£* 1 0- 5 A/cm 2 t^«9,^^iJ^ffllCjgUTV^V^<ii^75^yS:. 

fcbfc. *&-f >P r u>h»c»» Bi6K*tJ:5i:, 

17 



P ZTN&gfmttJBStC^T, NbSsUUM^O. 5. 10, 2 
10 p bS I 0,^Uir— h*5*;VX!Sl0LTVi*. MM f&<D ft £l 

El 1 7—EJ 1 9 tC, *:5i2fS^l0P Z TN5$^g#KS&M^U75:t:;*.^U 

01 8 Afc^cfc^fc, Nb8sJrpM;&*l 0^&;i/%*tftt, 

20 «<8WtfefcBJCflS30«J8.6*iTVi«:H- 13 1 8 B \Z^~T <fc "5 iz. Nb^JIDl 

#2 o^;i/%o!>«-&i±, *«rt«sittcc>Kv»tX7-u^^tt*«»6nfc. 

B 1 9 ARWBI l 9 Bfcac-fJ:? fc. N b SsjjnSrt* 2 0 

XSUUtfr/^ — >*Jt«*Ufc£iI*EI2 0O«t^-P3b^fc. NbgsfcD 
25 I*55^X (Zr/TI/Nb=2 0/7 5/5) ©»^, (111) M~->? 

bmrnm*^ o=e^% (zr/n /Nb = 2 0/60/20), 4 0^^% cz 

r/Ti/Nb = 2 0/4 0/4 0) t iSttJ-T 2> (Ct^-P T, (111) tf— 

ht,fco -r^:t>-&, P ZTcDSa^«T I U ^^TiE^^<®«6T'fe^ 

IS 



T?S5it^tTVi5. -J&Wlc. PZT*fl£**^teJSJB-r»#*« ZrU 
y^»J«©«itf<*aitt**JlW*. C©t^ Z r 'JyfftPZTISV7 b^P 

— T I Uyf«tiE*ftPZTtt/wK*PZTi*tfn. BKTJfcHIl 
iSf^UTt^. U**Lfc*«&, *«»91<OPZTNKT?liA-l«*-CJfcD* 

25 Nb©**«fcJ:-3Ttt*«flSS**Cfc* f ™'e. ^TiUyfSPZT 

^©cticcko. :n**eiv^nsutoft*^fc, a-kjrpzt**!*. 
-r yw^v n^y o-f >#\±&invs XMzmuzz. ttfisimtiz 
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pzt ^ t**w«ea:^*. 

stt&mwc *u*— nets** sat. «s»fta***<s»r*z:i^ffi 

5 

3 3 

&PZTNKft«V»*Ci:©*r3»tfe**»tUfc- PZT**»tt 

20 so im±kt i oxB*«»**n/t ! b<o*»^fc.ft^*«i otum 

*f|ftl 0 2±cmMl 0 1 tLTPZTN*«»«t*. PZTNflg* 
r)»fl:»ICtt, PbZrO,»WM8*. PbTICW^ym *«fc 

mass** 1 ***- «ftftiBK*fiMSi*:$t*ctt» Pbs io 3 
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5 *mMW?&* NbO«ttfit0inolX~3 0raolXOlWil/'rft6n 
fcPZ TNj&tC^-C, XISig^f^Srffl^TiSgjfHO^^gC&^J^b^iCl^S 
2 4ASC):®2 4B©J:5Tfcofc. ^2 4AR^@2 4BC«tnH NbOS 

£Stfc2*>5tn>TV>< It^bA^. 02 4 AtpfciSttSV (abc)tt, 

10 <a. b, O &flc***Ufc»»t?**< 02 4AH»©V/V 

taPZTNUSfilCO^TOV (a be) £(BltT?&<5. ^©<fc5Jc:. V (ab 
c) »*tr>ttV/V 0 ©W*>Sfc* PZTNSfltt, Nb<D*«I*«*iOttr*te 

15 -g-b-C, cOA-SfcNbe^jllUTManfcPZTNiKO^JlEft**©. P 
t (a, b. c = 3. 96) tCftfWf^^UNb 

O^iDS (moU) ft«itlT^Dvl'l/&t©« , H2 5t:*Sns. El 2 

steins p zT*sw«#*tS8H'TNba«^*n*i:toj»#tt. -t^L, 
25 ^«2%SS*T5fe#$n?>^t7&*«iig^nfc. unfit, pztno^s^k: 
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tftBII±C«PZTNB*»*tT*. ********* D*«* 



2 0X«*Pb*JMiic*o»««JBv>«*«. cni*, #55 

Tf #U -& ^ T? * o 

«1N HPbUlO, 5, 10, 15, 2 0XTM10UXiWPb 

Zr 0 4 Ti,. e 03Mr/^W«:n-^^^^^ Kfc 1 
OMXMOPbSlO.fMVWMW^n-^/-*)*. 

026^f^ST2O^f^ST25^ 

I«fr»* 2 0 0 nm©Pb Z r, 4 Ti .. .O.tW*!***^- 
Wa«*7*ny-tti27A-B27CtatJ:5T»!), XRD**-> 

2 8 A—I2I 2 8 C «fc -5 -e^-P fc. 

^li2 0^^«Pb«noWt. 5»iOPbT+»t:fift 

ft**. P2T©tt*fl!«tTtffefc*^ i*Pblifti!v»5ft^«# 
UTVi5 „ Ml, PZT. PbTIO,. »tfPbZrTIO l WM*ibt 

_ r0 ^,T. 2 0 0 nm- P b Z r 0 . 4 T i o. .O J «»«***#«U&. 
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f-fc. &&©£©*- tt*©Jf»T?» Mafc©B2 6 ©70-*ffl^ i 01 
Ji%i®g©P b 2 r o, 4 T i o. e O (»«: n / -JM 

l*jVX*JnLfcS£»*K*ffi<'^ 2 0 0 nm-P bZ r 0 . 4 T i 0 . 6 0 3 SfeSf 

&tfg|3 1 B©i5TSo&. 

(93lBfc*tJ:5l:. lOUXMCPbZrO.WIB!/^ 
»*»*:n-^/^)^l Oll%i@I©PbT i 0,#tf JBVOW*** 
*&f£ : n / * 4 : 6 ©«-&T?fi*^/fc*«fc» V>fc*W*Wfci 

j-^-ttt, i offi*X«*©PbZ rOj^I^JSKSiin-^ 
*/-jM Jfctfl Olf^fiKOPbT i O s »rig«\/;b**JHS«<»«t:n-^ 
^ , £4:6 ©«teT?«£ ^-i^ »» © 1 

o«i%sg©pbTio s vowy M*« («*:n-^/^WC*0 
PtitPbTiO^JSfiftU 2:n*««»*JJ»lft£:&D* ^ ptiPZT 

^»ffl^?»-i:-e> PbT i O t iPZTM»ftmi*lT*«a 

0 3 2 A~0 3 2CH *»W«)«JlO»«K#5***#*r^5'^«>«a 
(1) *-*\ 03 2 Afc^fcfc^K, m4-©»^l 1 0±K1T»**1 0 2. 
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1 o 2fttJC±*M 1 0 3 ic*««*<D**5e*#*««&**fc***#* 
1 o 1 toMHtM^W^t^ 0 ^C^^^*' T 

V,bU)*PZTN««ftiT»*. 5fc»**ttll0 1l*- PtK Zr, 

Ttt, P bSUtZ r P b Z r0 3 ^^M HftMJMTfcfc*** 

ZTNIM«oM«»»»' PbltfTlCWPbTIO^a 

•CWflllfcff 2 ©l/*yJM«* **** p z TN»M#*©«**«5E*©5 
ft, Pb»fltNbC«PbNbO^D^»f h»»*»*-rft&*KM 

bfc*©Mw*ct««T#*. set:, *w«#iUOi*awrr*Kfctt- 
fc^ovwy^w****^"**- pbs 10 *«* 
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*fc, 1 0 1 tt, ^SMKC^tTlftJfHSttTP ZTNi 

«flS*lW»Jlfl:l/4WM 4 0 0-CKT) Tf*«fe«lffl*tfV^ pz 

JttttftRl 0 1 *7 ! EJI'7 7 X*IT*« C t TWO Wl/ft Wttlift 0 , 

(2) tsg 3 2 Biz^Tcfc^f-, ^110 2, m#Ri o 1 , * 

SiO z (|«'/iJ3» 0 4*»d5TSo 

«SHM0 4tt, bV*?-J\'is9> (TMS) SffiViTCVDSCiD^tS 
JlfctfT?**. h'J^^->9> (TMS) tt, Kfls3^U3>M©»*fc-«« 
fc«V>&nT*»»^h5*9Sfc#^h5' , J$r-h (TEOS) KffctT.. CVD 
^n***®*^*****^*'** ^07t«e>> h'J^f^->7> (TMS) £JB 

i*«T**. bV*9-)Vf?> (TMS) tIHfc*BR10 4C»*7 

D-t^», TEOSMVi&»*^nt^ (J^Rfea^4 0 01C£Ui) fctt^Tte 
fi (*a-3S0'C) T?ff5 2:t««-C#«3t»» (1) <OXSfc:feV>T. 
ftflgl OUy^T^^l/fc*^ **«««110 4(0»rtXaTf« 
4t5^fta D P Z TN«^Sftti!ii^MtSO£l»€, 7^7 7XWi 

(3) Sfcfc, @3 2CI:*fJ:5l^ SW*#B10 1***t*PZTN|( 
^Kft^*»Sfl:t-*fc«6©JHi^MS:ffV^ P Z TNMM**ttAK 1 0 1 a£ 
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Jig. P t±SB^^e>^-5^^^^^->^-t^TMS*ffl^feS i0 8 ^aS 
5 j&r&^Ji£lxfc*©K^T> *»*»*S i 0,«JSBS»J««CPZTN3ftl»*fls* 

*rofc;7 > ^US'*^4£^5£L*:i&£*£03 3 AEctf0 3 3Bl^t. 0 3 3 A 

fr^fc*****?"* @3 3 ARZtmS 3 Btc«tn«. M^f?EB^+Rt/^*0 
10 U-rn<Z>i£Bfl§C KTRftlftff -?fc#£rK:fc, (H*iffl©A'J7Ii^M3nT 

»aT*&»«tt**'J ^ir/t^a*©* 

i o 4 c^rtcUfcrncff oT'fe.fcH. 
^fc,^*Sc!5^©SS3t^^igffi LfcP t T8*m®> P ZTNMm 

25 V>T. S i O 2 &®m<D)&fiim.&&'&&* I2 5t, 2 0 Otttfc^Ct^ 

O^fc^^iSI 3 4 C^t. 0 3 4 C«tnH S i 0 2 «®I&£miS* 

1 2 5*0. 2 0 QV<D\,**rti<DU8tX1&l&l'X*>&giftWLm2 P r (C^«J,e> 
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fctUT%>s *<Dttlc:PZTN*d»flS«f<!>IS^'fti©fc«>©*ft»«l!*«fft>n*C 
^tr*5^-Ctt^ST'*^^^aJim^l 0 lfcfiTcEfc** &#»**"**:«&© A 'J 

^«:>^U^fie3 0 0©#Wtfe*UfcBT?»*. 03 5 Att-^©¥!Sia, 1^3 
5BWB3 5 A<OA-A»fcl&r3fcWjiiH'Tr**.3ft»*#^ i E , J26B3 0 014, 
0 3 5A2fcOT3 5Bti*TJ:5C S«3 0 8 ±fc»jS*nfcl»«©*R*IS 
tifc«7-H«3 0 l~3 0 3i, f»3fe©ftKWatlfctJy h»304~3 06t 
&wts , 7- Flft 3 0 1-3 0 3 tfcly h&L3 0 4-3 0 6 &©MlCtt. -kg! 

-K»80 1-30 8tK»Hi304^8 0 6 £©2fc"l£«ttfc5SSi«tt : * 1 

S3 0 0Cm. 7-FU13 0 l~3 0 3fcfcf*H»3 0 4~3 0 6£©SBS 

5. £©J15ZllEl?&tes ^*'JWKtSiJcM.I:-i:MOSh7>^^l:J; 
O^L-t. «7-F*3 0 1-3 0 3&tffc?9 h»3 0 4-3 0 6fc&«rr*± 
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4 0 2tl, M/'J3>S«4 0 1, y-;4 , K>**4 0S. y-Ufi 

5 * U «B3 0 Ott, **#SJflBMfcK4 0 6. g 1 ©Slffl*6 

0ig44O7, * 1 Offii&Jgl 4 0 8 . i5.fctf$B2©»MI6»R4 0 9««TT«. 

10 ®a5im#M4 1 1, *j:txaigsm^R4 1 io±fc»j«snrtfy hj&sfcte? 

Sfclc* HlMffE^%USIV3 0 Ott* 5ftU5«**^/ , «'>^4 2 0©J-.lc»3 
®«iaHfi«4 1 3*«"U, SS2©ffi»S4 14tJ;D, «'JWKt« 

15 ttM4 1 3 £»2©IE»JB4 1 4 £<D±\z\*&&m4 1 6#W«nTV»*. 

*>"6*Ak H3n@tt»JilC^ i 6U"fe-»'7'W*««B*tl"r. j*^ 

jfll^amS. Ifc^^T, i^5^Mt/V>^4 2 0*fllV^u 

£fcgl3 7At:tt, 1 T 1 Cfi!M«#^*'JJ!it5 0 OCDSIB 

H*»*. 03 7BH !MS«#^*U»I5 0 0O<f«SKBn?ft«. 
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&2jm#*^'J£E5 0 0 14, MS 7 A£>>-r.fc5fc> T£P1g& 5 0 1 > 
^Jabfc3$l8l£-f*l&5 0 S^SfcS**^* 6 04 (lC)t, V-^/KW 

0 6^W-fyfffl©h7>^^f5 0 7 (lT)^&ft4DRAMICfi 

1 0 0 n s «Tfc*MTrf?3E*#ai*. *»-3»#a^«5»-^tt^»»T?** 

4. ^gim^^u <p 

«TTJ4> "2. ^^^^/V>^0®iit^" ^ffl-CSJi^UfcSljg^^ 

C9 — M &«35£ W fC^-T 8r ® 120 T ife S . 

*S«B©»«T?tt. *fM3 8ACSTJ:5C, 1 1 0 ©J:lca&**#* 

^/t^* 1 0 OCDTSBUMl 0 2, P Z TN»»**M*1 0 L -tS&iSS 1 0 3 
;LCD£*PZTN5*»**Mttl 0 ltt* *flS#lfflft 

1 1 eA^snfetjc^fflu*^^^^*. H7>^^ 1 1 6*4. v 

-*/KW>l 1 3, y-bmitmi 1 4, ir- h*ttl l 5W5^t* s 
-e^S. h ? 1 1 6 O-*© V-^ / H W > U 8 ©±CI1, 

**A->*1 0 0 ^TSPmS 1 0 2iii£m^&\ziZJ&VtiX?>y2Wm*:&Rl1r 
it*. Sfc, 3£#1 1 Ortfc* V^Ttt, 1 1 6»4-bJHlB 

T?i|{^»««*l 1 2KiDt;V^K»8SnT*0, K7>^** 1 16© 

i o o*mm.<D*& z ikztmmzrt* t5^T?, 

1 0 0^«ffif5«t5t^ , J^^i / 7> (TMS) Sffl^TS i O a « 
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^-U-C. ^Wfcti. 03 8Ct^ti5l:. S i O 2 &mm 1 0 4 fc h 5 > 
5?*^ 116 £^«B£l£3&1~<&*:#£>:3>* r ^ h*— &&BE$J)@i 1 
9 1. 1 9 2ZM&L-rz>Zii\Z£K)'&8$mft* : £VZ&2>' 

15 fe:j3, J-_S2fc*5V>Ttt> 1 T 1 CB«DSMm#^*U©»l8CO 

^ ^ » * * u ©sue ic *> m m r z> z. t. & * . 

20 WTtw, *mwe>nMBmz&K2>. -f bSEft^v HfcoU-Cff 

^Ig^^ - H C5l£fg T ^ 9- =l X- 37 * mm L fc *> CO CO 2 ffllS^ffl <fc * tlT V>£ . 
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m \z & ft? * «t ? \z jznm =f- & mm u rc t <o 6 nx -g> 0 

4 1 FF.mm^? o o<ommm.%:7ik?&Lu&m-z&z. m?fi?z><k?iz, m&m 
5 J3jt^« i o \t> *mmm&'vtemjj& < 1 1 o> ©^u 3>¥ifta&tii*t£&9. 

-cv>*. &*s* i£Sig&i3te. «3iEt 5 3 0 © 'J 1f-ASS 3 2 t as L 
15 sfcs iTm^dcS&i o <Dttnmm\zi-z, &f£jjft±m.i 2<D-o?i&ft&i 

20 £#0iI*Ji> Jf^O . 4 ym©IS8«:)S5 5«j7X$nt^5. S&Ks 

#91. 0 MmtDJEEm«:P 7 0 <h. A #5 0 . 0 5 um<0.k&mM 8 0 

CT, ££^3^7 0 0«> Tfg«filB56 0, ffilgttlg 7 0 &tf_hfi®iK 8 0 Sr&tT 

f6^^m@R^l±^IS 7 O^^rffiyj^^^l 2^lC/^^-^:>^UXfl5fi!6-r-5. 
*-LT, ^^Trfi^^-X>^$nfcHn^-^®^S2fc^EE^«:^7 0#>t>«$ 
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^^^^tixv^^ttc:^:^. is*:, ee^^7 o o ti^ittif 

7 0 0 <DmmtZ& O^-ffi^Sfe^sasffiiSiiiSr^fc-e-TEmT^^aLJ:— ^^^T 
5 7S:43s l£*#tf7 0tt, 2 SK&SLLTaSttfcn, 

^T<fc5fC «JfcficD««a#MSS7 1 (7 1 a~7 1 f ) T*5E£$nxU^ 0 

SAfTSlEiAy H2L=y hflD— »*#ta!5L"C. ^>if s J^v h££A3£1BK 
*§$&Sn&. B4 2I2* *©<>*5?xy h£SE»£B©— Mfe*T*E«&B"C* 
10 5o 1§I4 2 fcjjt-ripfw. O^v'iy h^2SAy H^tt^flE^y 

y h 1 ASr/l Btt. ^>*(J^^«fe«JS"r**— MJy5?2A;fttf2Ba«« 
BftpI^JCK^en, ^OJBtt'vy F^L-y h 1 AS^l B&«S&bfc*^ U y & 

TV**. COESAy Ha=y h 1 ARtf 1 Btt, 08*. tf* -tti^ni/y y 9* 

ij. r >-3 \ZfcM&nz>Z. SBfi^y Kazy h 1 A&tf 1 B £ff?i@cLfc*r 
y y s; 3 tt*t U y s>* 5 c»?T»»sn*. — Sffi^ff 4 ICtt*-* 'J y 

25 ^^(DBi«!Sid«*^MJCffl^^nSIB®^y h\ $SS©* y — 7 w 

)\,?omi&£.m^*>ti : £>&W&M'\v h% ^t8ELf>fXyi/^ FED (jfi{% 

#JI»©»»©a:B*^l*» ±.HE^IS©^j£UC^*P ZTNf&£JEF.m#IBt::ffl 

32 



(2) JEE^^S + ^P bO0*:i&i^5^t^!r«&«). JEEfg**J§<Z>l&@ 
15 T?#2>- 

#j7Ui> Sfe&mttl&l 0 1 KfciU PZTI^btNbC^TTa, W» V. 
Tffl^Tt)Nbt«P!i;fcMSttS. P hm?&®3± 

•rsfe«>fc. + 3^B£Jt.Jb©7u3i7?p b&s&-r-&^£:fc#*.s*u z.nt><omm 

20 tLT. La, Ce. Pr, Nd. Pm. Sm, Eu, Gd, Tb, Dy, Ho, 

^{Sife-rs^nsutux. ->>jy- b (si) -ct*7!£<y;i^*- ^ (go* 

ran* &l4 3Ak:> PZTl;^l/"CNbl:ftjlTio^©T 

25 P Z TtMtTN b tftAT 1 0 *)V%<Z>W&miJay!)&£ l,xm^frt5i'0t<D tX 
T^U ->X#««:^To T agriflVi/t«^-^>foNb^linil?d^CO^i**^^nS^ 
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What is claimed is: 
1. AB 1 _ x Nb*0 3 ©-&5£T-^£n, 

0. 0 5£x< 1 CDdSESTNb&'&ty, gi^ttfig. 

10 A5n3m« Pb ,_ y Ln y ^e>fe9, 

Ln«, La. Ce. Pr. Nd, Pm, Sm, Eu, Gd, Tb, Dy, H 
o, Er, Tm, YbXtfLu©?^ *>fc < tt>— 3£U:*> &ft D , ^0< 

15 3. (Pb,.,A y ) <B j_ x N b x ) 0 3 ©-«^*^n. 

Atc^«> La, Ce, Pr, Nd, Pm. Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb&tfLu<Z?51>, '>ft< £ fc— r>£U2*>Sfe 0 , 
Bjcma, Zr, Tl, V, W, HfR^Ta©^, -^jyjb&^&O, 
0. 0 5^x< 1 <P$Sfflt?Nb£:'&tf, St^-fMSi. 

20 

5. PZT*£§ia£^#:lKK:*5V>T, 

6. 5M$J®5 Kisu-r, 
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10 

IBS. 

15 io. abo s cd A-y--r h <nm&.x.M t u-c P b B+r- 

^X. A-9--T h©P b^«S««1WrBABO,©fl5«»tt»ja6R:**L'"C#< tl> 

20 11. 2#*^1 Ot^ViT, 

WJEA-S-f N©P b^tgM©2f&lw+@^*r?>^JtTB-y--r MCNbSr'&tJ, 

1 2. f83fc3U 0 fc:BV>-C, 
1 3. a*«5Kl*lri-C. 
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i 4 m^mi afcBBfcsnfcaw***®******* 0 " 1 ^ 



i 5. tSJfcJseu 4C*^t, 

1 7 3MW11 4*tf 1 6<D^ftl^C*V>T, 

M!T»tt±KPb, Zr.Ti, *itfNbft»*S*ttTWPZT 

****** Htzf*******™*********-* 
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5 2 0. 9fC*ViT, 

10 2 1. 9fc*V>T. 

2 2. 9fc*V>T, 



15 n i SPZTN«*«ft**«l*ft-r*fc*«>«M*M*»"* , * ,W5 - 



2 3. 28*9*1 2©^r*l*fcB«a^fe«** < ** ,BV4T,,l ** n *' 

20 

24. »*ai-i3s«o»w#**fce«*« 2 saB»on»«**ir/t 

2 5 . tf *« 1^13 IE***)**™"*" 1 **** 2 3 
25 /"< 5/^ JE*3Rf. 

2 6 . MM 1~13 2 3 
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ABSTRACT OF THE DISCLOSURE 



0. 0 5^x< 1 CD'^HTfNbS:^. EKDSMMBttKtt* 1T1C> 2T2C 
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